Glycogenesis in muscle and liver during exercise.
We hypothesized that glycogenesis increases in muscle during exercise before significant glycogen depletion occurs. Therefore, rats ran for 15 or 90 min at speeds of 8-22 m/min. D-[5-3H]glucose (10 microCi/100 g body wt) was administered 10 min before the end of exercise. Hindlimb muscles [soleus (SOL), plantaris (PL), extensor digitorum longus (EDL), and red (RG) and white gastrocnemius (WG)] and a portion of liver were analyzed for glycogen concentrations and rates of glycogen synthesis (i.e., D-[3H]glucose incorporated into glycogen). At rest, marked differences were observed among muscles in their rates of glucose incorporation into glycogen: i.e., SOL = 24.3 +/- 3.1, RG = 5.4 +/- 1.9, PL = 2.8 +/- 1.1, EDL = 0.54 +/- 0.10, WG = 0.12 +/- 0.02 (SE) dpm.micrograms glycogen-1.10 min-1 (P less than 0.05 between respective muscles). Compared with the glucose incorporation into glycogen at rest, increments in the PL (272%), RG (189%), WG (400%), EDL (274%), and liver (175%) were observed after 90 min of exercise (P less than 0.05, all data). In contrast, a decrease in glucose incorporation into glycogen (-62%) occurred in the SOL at min 15 (P less than 0.05), but this returned to the rates observed at rest after 90 min of exercise. This measure for rates of net glycogen synthesis (dpm.microgram glycogen-1.10 min-1) was weakly related to the ambient glycogen levels in most muscles; the exception was the SOL (r = -0.79; P less than 0.05). There was up to a 50-fold difference in glycogen synthesis among muscles.(ABSTRACT TRUNCATED AT 250 WORDS)